Stereochemical requirements for substrate specificity of LTB4 20-hydroxylase.
LTB4 20-hydroxylase (P-450LTB) is the cytochrome P-450 in the microsomes of human polymorphonuclear leukocytes that catalyzes the omega-oxidation of leukotriene B4 (LTB4) to 20-OH LTB4. The activity of P-450LTB for LTB4 compared to isomers and analogs of LTB4 at a concentration of 0.3 microM revealed a preference of P-450LTB for both the triene bond configuration of LTB4 and for the chirality of the 5S and 12R hydroxyl groups. 15S-Hydroxyeicosatetraenoic acid, 8(R/S), 15S-dihydroxy-5-cis-9,11,13-trans-eicosatetraenoic acid, 8R,15S-dihydroxy-5,13-cis-9,11-trans-eicosatetraenoic acid, and 5S,15S-dihydroxy-6,13-trans-8,11-cis-eicosatetraenoic acid were each not subject to omega-oxidation, indicating a negative effect of the presence of a 15-hydroxyl group on substrate recognition. At a concentration of 1.5 microM, 12R- and 12S-hydroxyeicosatetraenoic acid were converted to their respective 20-OH derivatives at rates that were 34.2 +/- 11.6% (mean +/- S.D., n = 3) and 3.5 +/- 4.3% (mean +/- S.D., n = 4), respectively, of that of LTB4 to 20-OH LTB4, further indicating that P-450LTB can distinguish the chirality of the 12-hydroxyl group. The lower Km of LTB4 (2.0 microM), as compared to those of its 6-trans-12-epi isomer (3.8 microM) and 5-epi-LTB4 (6.6 microM) confirmed the preference of P-450LTB for the specific triene bond structure of LTB4 and its preference for the chirality of the hydroxyl groups of LTB4 within this structurally related class of molecules. At equal 1.5-microM concentrations, LTB4 completely inhibited the omega-oxidation of all other substrates and partially suppressed that of leukotriene B5, consistent with the lower Km of LTB4 and indicating that P-450LTB catalyzed the omega-oxidation of all substrates. Thus, P-450LTB is a novel cytochrome P-450 of human polymorphonuclear leukocytes with substrate recognition determined by the triene bond configuration and the chirality of the hydroxyl groups.